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The Regional Information Report Series was established in 1987 to
provide an information access system for all unpublished divisional
reports. These reports frequently serve diverse ad hoc informational
purposes or archive basic uninterpreted data. To accommodate needs for

up-to-date information, reports in this series may contain preliminary
data.



|NTROOUCT ION

This report describes the prel Iminary findings of a study eval baﬂng the
¢ishing efficlency ot four types of gl|inet gear construted with
ditferent number of filaments In clear and turbld water conditlons. In
recent years "legal® gllinet gear in Alaska has evoived from "mul ti-
¢11ament nylon®, which Is comprised of 30 small $11 anents, tO
mmono~tw I st with center core®, which Is compr | sed of @ center core of 24
very fine 11 aments around which 6 heavier monof | | anent strands are
wrapped. Regul ations pramul gated by +he Alaska Board of Fisheries tor
1988 allow gllinetters fo use 6 strand monof il ament In Cook Inlet, parts
of Prince William Sound, and Southeast Al aska.

in Southeast Alaska, glilnet cafch-por-unl?-of-effor‘r (CPRUE) Is a major
tool used to manage the tour major gilinet fisherles. |nseason CPUE (s
compared to historlcal averages to decl de weekly gillinet ¢1shing time
and areas open. In addl tion, gliinet coho salmon CPUE Is moni tored by
the Department as an Indication of coho salmon abundance In the inside
waters, and is used as 8 data base to manage the outside froll flshery.

As a result of the recent gear changes It is unknown to what extent CFUE
patterns durling the past few years are reflective of changes In gear
efflclency and not run strength. Consequentiy, In order to standardize
Inseason to historical CPUE to more accurately manage Southeast Alaska's
glitnet ¢isherlies and outslde troll fishery, and to provide the Alaska
Board of Fisheries with 28 know |edge of gear efficiencies to assist them
In recommending and adopting gear modl$1cations, the Al aska Doparmnf'
ot Flsh and Geme conducted a gilinet gear evaluation study during 1987.



METHOOS

The study was conducted In two separate gilinet fishing districts In
Southeast Alaska, Gilinet Districts 111 (Taku/Snettisham) and 106
(Sumner Straits) were selected to represent glaclal and clear water
cond! tlons respectively.

Two test boats were chartered for a full 24 hour perlod esch week for

four weeks In District 111 and 106 during the peak of each districts’

sockeye and plnk salmon returns and for another four weeks during each
districts! coho and fall chum saimon return.

Each vessel fished a 200 fatham net comprlsed of four different 50
tatham panels of gliinet web with hanging ratios of 2.2/1. Gliinet mesh
size used during the sockeye and pink saimon fishery was 5 1/4%, whille
that for the coho and fall chum saimon was 6 1/4", Mesh color-and
tiread size maftched that which Is currentiy used in each area as
suggested by local net distributors.

The panels in each net were comprised of the following types of gilinet
mesh.

1. Multifiliament nylon with 30 strands (Uroko "2000%)
2. Mono=twist with center core (Uroko "Diamond®)

3. 6 strand monof (i ament (Uroko)

4. Single strand monof || ament (Uroko)

Within each net, panels were separated by 5 fatham spaces to avold
panels leading flsh to adjacent panels. Panels were ordered randomly at
the beglinning of each 24 hour fishing period, and reordered randomly at
approximately half way through the 24 hour fishing period. When setting
the net, the end panels were al ternated in relationship to the beach as
much as possible, in an attempt to reduce any catch blas caused by fish
ieading the shore.



Species, sex, length, and welght vere recorded for each fish caught by
panel type for each set. Fishing time was recorded for each set in
order to standardize catches to catch per hours flished.

The dats was blocked by weeks and fishing period (dasy vs. night) and
designed as 8 4 x 2 factorial experiment (factor 1, mesh type, at four
levels; factor 2, water clarity, at 2 levels), to compare the effects of
mesh fype on CPUE. Seperate anaiysis were run |n each ares (Tsku Inlet
and Sumner Strait) to compare each pair of mesh types., In order to
compare the efflclency of each mesh type the CPUE was standardized to
"mul t1¢ | ament nylon®, the ol dest gear type, under the assumption that
the newer gear fypes should Incresss In efficlency. For thls purpose
the CRUE of each mesh type was divided by that of the "multifl|ament
nylon,™ so a ratio of 1 would indicate no Increasse in efficliency over
the "mult!filament nyion” gear. In addition the fish mean length (eye
orblt to fork In tail) was compared between pane! types and areas.

RESULTS

Sockeye and pink salmon were the major specles caught during the summer
test flshery and coho and chum salmon during the fall (Figure 1). In
general catches differed between weeks and time of day. In Taku Inlet
the catch of sockeye and plnk saimon peaked in the second week (July
16), and in the first week In Sumner Strait (July 2). In the fall, coho
and chum salmon were the most numerous species In the |ast week of the ‘
test f1shery (September 17) In Taku Inlet, and coho salmon In the second
week (Augudsf 26) In Sumner Stralt, It was possible to dlfferent]ate
between day (0400- 2200) and night sets (2200-0400) in the summer, and
more salmon were taken during the day In both areas.

The results presented here are for sockeye and pink saimon in the summer
test fishery and coho and chum saimon In the fall test fishery. The
camparison of mean length between mesh fypes found no significant dif-



ferences In the average size of salmon caught by the four mesh types for
any specles (Table 1). Although there seemed to be a general trend In
CPUE with "mul t1f1)lament nyion” belng the [east etficlent and single
strand the most efflcient, the results of the statistical analysis
comparing the CPUE between mesh types dld not show significant
differences for all species and areas.

Seckeye Saiman

No significant difference was found in CPUE between mesh types in elther
area (Table 2). The mean CFUE ranged from 2.9 to 4.1 sockeye saimon per
hour fished In Taku Iniet and 1.9 to 2.9 per hour In Sumner Strait. The

standardized CRUE (Figure 2) shows |ittle change between mesh types and
Is eveniy dlstributed around 1.0.

Elnk Saimoo

The CPUE for pink saimon was found to differ signiflicantiy between mesh
types In both areas. It ranged from 8.5 to 16.0 pink saimon per hour
fished In Taku Inlet and 3.1 0 8.0 In Sumner Stralt (Table 2). The
single strand was the most efficlent type of mesh for catching pink
salmon In both areas, and was significantiy dlfferent from "mul tif! ament
nylon™ and mono=twist with center core gear in Taku Inlet and from

"mul tifiiament nylon™ In Sumner Strait (Table 3), Single strand was
estimated to be about twice as efficient as "multifiiament nylon™ In
both areas, and about 50% more efficient than "mono-twist with center
core” In Taku Inlet (Figure 2).

.

The results differed for coho salmon between the two areas, In Taku
inlet, which was considered a glaclal environment, there was not a
significant dlifference In CPUE between mesh fypes. However, In the
cleer wvater ares, Sumner Stralt, a significant difference in CFUE was
tound. In Taku Iniet the CRUE ranged fram 1.2 to 1.8 coho saimon per



hour flshed, while In Sumner Strait It ranged fram 0.7 to 2.0 salmon per
hour (Teble 2). Single strand was significantly more efficlent than
"mono=tw ist wlth center core™ and "multifllament nyion® in Sumner
Stralt, but no other comparison was significant (Table 3). Single
strand was estimated to be about twice as efticlient as "mul tif!lament
nylon®, and about 608 more efficlent than "mono-twist with center core”

(Figure 2).
- Chum_Salmon

There was a difference In the chum salmon results between Taku injet and
Sumner Stralt, similar to that found In coho saimon. In Taku Inlet, the
glacial ares, there was no signiflcant differencs In CPUE between mesh
types. The CRUE ranged from 2.8 to 4.0 chum per hour (Table 2) and the
medi an standard!zed CPUE ranges from 0.9 to 1.3, with Individual obser—
vations distributed around 1.0 (Figure 2). In Sumner Stralt, however,
there was a significant differencs between mesh types. The CRUE ranged
from 0.4 to 1.2 chun saimon per hour fished (Table 2). Only the compar-
Ison between singie strand and "mul tifi!ament nylon" was slgnlﬂcanf
(Tabte 3), with single strand catching 2.5 times as many chum saimon as
"mul t1 ¢l ament nylon® (Figure 2).

DISQUSSION

The study shows that there are differences between gesr types depending
upon a variety of factors. Although gear efficlencles Increase as the
number of strands in the mesh decrease, the difference Is not always

significant., Water clarity, time of day, saimon species, and mesh size
al! are variables which effect the efficiency of each mesh type fished.

Coho and chun saimon are more efficiently caught in gliinet mesh that
approaches monof || ament characteristics in clear water fishing con=
diftions. Gear type, however does not significantiy effect coho and chum
catches In glaclal water conditions. Sockeye CFUE Is not affected by



any of the gear types tested In el ther the clear or glacial areas,
"Myl t1f || mment nylon®, "mono~twist with center core®, 6 strand, and
single strand monof || ament nets are equal ly as efficient In catching
sockeye ssimon. Water conditions do not appear to affect the
efticiencies of the four gear types with regards to pinks. As the mesh
type approaches singie strand monof |l ament In character it catches more
pinks Independent of water clarity. The 5 1/4" mesh used during the
summer fishery is typlcal mesh size used for catching sockeye. It |s
not an optimum mesh size used to harvest pink saimon., DIfferences In
catch efficlencies between mesh types could vary if smaller mesh sizes

were fished.

Brian Bue's study conducted In Bristol Bay In 1984, comparing

"myl tifilament nylon®™ with "mono~twist with center core® showed
"mono~twist with center core" caught significantly more sockeyes In
clear water than "mul tifilament nyion® gear. Our study indicated there
was no significant difference between thess two gear types for sockeye

saimon,

Bue also concluded "mono-twist with center core™ nets were more
efficlent ln' capturing sockeye saimon over a greater range of lengths
than were "mul tifilament nyion™ nets. This study indicates there was no
signiticant difference In the average size of saimon caught by the four
mesh types for any specles, when comparing mean |engths between mesh
fypes. This experiment, and Bue's experiment in Bristol Bay Indicate
that generally as giiinet mesh construction changes with regard to
number and type of strands, catch rates for each specles of saimon may
also changs, but that It Is dependent upon gecgraphical area, or
enviromental condltions such as water conditions and tldes.



Table 1. Mean length of salmon caught in test fishery 1987.

Mulitfilament Center-Core Six-Strand Single-Strand

Taku Inlet
Sockeye Salmon
Male 594 594 598 594
Female 589 586 588 589
Pink Salmon
Male 485 486 483 480
Female 492 494 491 490
Cohg Salmon .
Male 664 669 660 656
Female 646 647 648 646
Chym Salmon
Male 656 655 655 , 654

Female 646 647 648 646

Sumner Strait

Sockeve Salmon

Male 592 587 589 595

Female 591 585 v 591 587
Pink Salmon

Male » 521 525 518 517

Female 524 525 522 519
Coho Salmon

Male 637 630 633 634

Female 639 634 636 636
Chum Salmon 7

Male 646 637 647 642

Female 642 630 625 631




ble 2. Test flshery 1987. Number caught, catch per hour (CPUE) and percent by mesh type.

Mul t1 Fliament (Mono) Center-core (Diamond) Six-strand Mono Single-strand Mono
No. CRUE. $CRUE No. CRUE $CPUE No. CRUE $CPUE No. CPUE $CPUE
wkaya Salmon
Glaclal! 295 2.99 21.6 346 2.92 21.0 425 4.06 30.1 405 3.52 27.4
Clear 181 1.95 20,0 226 2.92 29.6 22 2.3 25.6 246 2.3 24.7
1nk Salmop
* Glaclal 699 8.54 16.4 a8l 9.50 20.0 952 12.43 26.7 1403 16.02 34.9
% Clear 235 3.08 15.6 407 5.77 23.3 338 4.01 23.3 696 7.97 37.8
<ho_Salman
Glacial 99 1.24 23.0 105 1.21 19.2 116 1.3t 25.2 145 1.85 32,5
& Clear 70 0.74 13.9 111 1.24 22.9 123 1.39 21.3 174 2.01 35,9
Chum Salmon
Glaclal 244 2.84 21.9 216 2,70 19.6 302 3.68 28.1 331 3.96 30.3
* Clear 38 0.39 12.3 73 0.83 28.4 15 0.83 22.8 107 1.17 36.4

1 Jaku Inlet = Glaclal
Sumner Stralt = Clear

% Signlficant difference In CPUE between panels.



Table 3. Significance of paired comparisons of mesh types.

Pink Sockeye Coho Chum
Salmon Salmon Salmon Salmon
Taku Inlet
pl 0.0002 0.897 0.31 0.31
Multifilament - Center Core NS2 NS NS NS
- Six Strand NS NS NS NS
- Single Strand *3 NS NS NS
Center Core - Six Strand NS NS NS NS
- Single Strand * NS NS NS
Six Strand - Single Strand NS NS NS NS :
Sumner Strait
P .08 .34 0.0031 .017
Multifilament - Center Core NS NS NS NS
- Six Strand NS NS NS NS
- Single Strand * NS * *
Center Core - Six Strand NS NS NS NS
- Single Strand NS NS * NS
Six Strand - Single Strand NS NS NS NS

1 Significance level of ANOVA, p<0.10 considered significant.

2 Not significant.

3 Comparison significant.



TEST FISHERY 1987

NUMBER BY SPECIES

FIGURE ONE.

TOTAL SALMON CAUGHT BY SPECIES AND LOCATION IN TEST FISHERY 1987.
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SOCKEYE SALMON 1987
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PINK SALMON 1 987/
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CPUE RATIOS

CHUM SALMON 1 987
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FIGURE 2d. CPUE (Catch per hour fished) standardized to multifilament gear for
chui. salmon in Taku Inlet and Sumner Strait 11987,



CPUE RATIOS

COHO SALMON 1987
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FIGURE 2b. CPUE (Catch per hour fish) standardized to multifilament gear for
coho‘_sa\mn in Taku Inlet and Sumner strait 1987.
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